THE FOLLOWING IS A VERSION OF THE SPECMCATION OF THE APPLICATION 
WITH THE PROPOSED CHANGES: 



COMBUSTIO N HFATKR 



Background of the Invention 

Field of the Invention 

The preset invration relates in graeral to a combustion heater for converting a fuel to 
heat exiergy, and, more specifically, to such heater preheating and finely dividing the fuel 
source to achieve a reduction in flame lengtii, a higher conversion of fuel to heat energy, and 
less undesirable emission. 

Descriotion of the Prior Art 

Combustion heaters are generally known in the art. The general configuration of such 
combustion heater includes means for injecting a fuel into a combustion chamber and means 
for igniting the fuel to produce heat energy. A general drawback of such prior art combustion 
heaters is a long flame length and an inefficient conversion of fuel to heat energy. The long 
flame length of prior art combustion heaters necessitates the use of larger boilers to surround 
the flame to convert circulating water to steam. A larger boiler not only adds to the overall cost 
of such prior art systems, but also prevents such prior art systems from being used in compact 
^plications. 

Additionally, such prior art devices often provide means for spraying fuel as a mist into 
a combustion chamber to provide more contact between the fiiel and an oxidizer, such as 
ambient oxygen. However, the »ir&ce area of the fuel particles is still too large to allow 
adequate concentration of oxidizer around the 6xel to conq>letely combust the &el. Without an 



adequate supply of oxidizer, the combustion is inefficient, and a portion of the hydrocarbon 
fuel is converted into undesirable waste products, such as carbon monoxide. 

Prior art combustion heaters, therefore, have numerous disadvantages, including an 
undesirably long flame length, an inefficient conversion of fuel to heat, and production of 
undesirable waste products. It would be desirable to provide an improved combustion chamber 
which more efficiently converts hydrocarbon fiiels to water and carbon dioxide, thereby 
increasing the energy output, and reducing the emission of undesirable waste products. The 
difficulties encountered in the prior art discussed hereinabove are substantially eliminated by 
the present invention. 

Summary of the Invention 

In an advantage provided by this invration, a combustion heater produces a 
substantially clean conversion of hydrocarbon fud to carbon dioxide and water. 

Advantageously, this invention provides a combustion heater having a short flame 

length. 

Advantageously, this invration provides a combustion heater cs^iable of use with 
compact boiler systems. 

Advantageously, this invration provides a combustion heater for efficirat burning of 
heavy oils and otherwise undesirable petroleum products. 

Advantageously, this inv^tion provides a cost effective and efficioit means for 
disposing of biohazardous materials and oth^ toxins. 

Advantageously, this invention provides a combustion heat^ with a self-cleaning 
mechanism to clear waste carbon products from the heater. 



Advantageously, in a preferred example of this invration, a heater is provided, 
comprising an induction chamber provided with an inlet, a combustion chamber in fluid 
communication with the inlet of the induction chamba, means for moving an oxidizer from 
the inlet of the induction chamber to the combustion chamber, a fuel reservoir, a frame 
defining a fuel passageway, means for moving a fuel from the fiiel reservoir through the fuel 
passageway to the combustion chamber, means in fluid communication with the fuel 
passageway for shearing a fuel prior to combusticm, means in fluid communication with the 
fiiel passageway for heating a fiid prior to combustion, and means for combusting a fuel 
oxidizer mixture within the combustion chamber. 

Brjpf D^sffriptiftn pf tfa^ Dra wlng/s 

The preset invration will now be described, by way of example, with reference to 
the accompanying drawings in which: 

Fig. 1 illustrates an example perspective cross-section of a combustion heater 
according to this invoition; 

Fig. 2 illustrates a perspective view of the combustion heater of Fig. 1; 

Fig. 3 illustrates the turbine assembly of the combustion heater of Fig. 1; and 

Fig. 4 illustrates the turbine, quill and quill gear of the combustion heater of Claim 1. 

Detailed Description of the Preferred Embft ^imftnt 

Referring to Fig. 1, a combustion heater (10) according to his invration is shown with 
an induction chamber (12) constructed of a front wall (14), a rear wall (16) and a pair of 
sidewalls (18). The induction chamber (12) is also provided with a curved floor (20) secured 



to all four walls, (14), (16), and (18). Although the induction chamber (12) may be 
constructed of any suitable mat^lal, in the preferred embodimrat the induction chamber (12) 
is constructed of aluminum. 

The four walls, (14), (16), and (18) define an inl^ (22) into the induction chamber 
(12). Provided over the inlet (22) is a damp^ (24). In the preferred embodimrat, the 
damper (24) is constructed of a thin sheet of aluminum, pivotally secured to the front wall 
(14) and rear wall (16) of the induction chamber. The damper (22) is preferably 
incremmtally pivotable betwera a first position, which allows substantially free flow of air in 
through the inlet (22), and a second position which substantially prevrats the flow of air into 
the induction chamber through the inlet (22). 

The front wall (14) of the induction chamber (12) is preferably provided with an 
aperture forming an outiet (26) for the induction chamber (12). Secured over the outiet (26) 
is a cylindrical combustion assembly (28). The combustion assembly (28) includes an outer 
housing (30) constructed of aluminum. The outer housing (30) defines a flow chamber (32) 
having an inlet (34) and an outiet (36). 

As shown in Fig. 1, the inlet (34) of the flow chamber (32) is secured over the outiet 
(26) of the induction chamber (12). The outer housing (30) of the combustion assembly (28) 
is secured to the front wall (14) of the induction diamb^ by bolts (not shown) or any other 
suitable connection method known in the art. Secured to the outer housing (30) over the 
outiet (36) is a burner cone (38). As shown in Fig. 1, the intmor of the burner cone (38) is 
tapered outward to form a narrow inlet (40) and a wider outiet (42). Provided over the outiet 
(42) of tiie burner cone (38) is a diffiiser plate (44). In the preferred embodimmt ttie burner 
(38) and diffuse plate (44) are constructed of a ceramic material. 



As shown in Fig. 1 , op^iings (46) and (48) are provided in the outer housing (30) and 
burner cone (38) respectively to accommodate a spark plug (SO). The spark plug (50) is 
electrically coupled to a standard twelve-volt battery (52) by a spark plug wire (54). 
Provided within the bum^ cone (38) outer housing (30) and induction chamber (12) is a 
turbine assembly (56). As shown in Fig. 4, the turbine assembly includes a heat exchanger 
(58), a quill (60), and a gear (62). The gear (62) is welded or otherwise secured to the quill 
(60). The entXK turbine assembly (56) is preferably constructed of stainless steel. As shown 
in Fig. 1, the quill (60) is provided with a hollow int^or, defining a fluid passageway (64), 
having an inlet (66) and an outlet (68). A nozzle (70) is provided in fluid commimication 
with the outlet (68) at its opposite end in fluid communication with a heating chamber (72). 
The heating chamber (72) is defined by an interior wall (74) of the heat exchanger (58). As 
shown in Fig. 4, the heat exchanger (58) is also provided with an exterior wall (76). The 
heat exchanger (58) is positioned within a combustion chamber (80) defined by the burner 
cone (38). The heat exchanger (58) is provided with a plurality of apertures (78) in fluid 
communication with both the heating chamber (72) and the combustion chamber (80). 

As shown in Fig. 4, a plurality of propdlers, which, in the preferred embodimrat, are 
angled fins (82), are welded to the exterior wall (76) of the heat exchanger (58). The heat 
exchanger (58) is provided with fins (82), each having a width tapering from the connection 
point with the heat exchanger (58) to their terminus. The fins (82) are angled as shown in 
Figs. 3 and 4. 

As shown in Fig. 1, the turbine assembly (56) is joumaled to a cooling jacket (84) by 
a pair of stainless steel bearings (86) and (88), provided with silicone seals (90) and (92). 
The bearings (86) and (88) couple the quill (60) to the cooling jacket (84), which defines a 



cooling chamber (94). Secured to the cooling jacket (84) is a stainless steel skirt (96) 
provided with a sleeve (98)^ within which is provided the quill (60). As shown in Fig. 1 , an 
interior face (100) of the sleeve (98) is provided with a recess (102) extrading all of the way 
around the quill (60), and in fluid communicaticm with an outlet (104), coupled to the fluid 
passageway (64). As shown in Fig. 1, the heating chamber (72) is provided with a suffidrat 
number of decoking balls (106) to cover an entire circumferrace of the heating chamber (72) 
as shown in Fig. 1. Preferably, the decoking balls (106) are constructed of stainless steel. 

As shown in Fig. 1, the skirt (96) is provided with a side wall (108) in contact with 
the interior wall (74) of the heating chamt>er (72), and a lip (1 10) in contact with a rearward 
face (1 12) of the heat exchanger (58). The skirt (96) tapers inward and rearward from the lip 
(110) to a contact point with the cooling jacket (84). As shown in Fig. 3, three spacers (114) 
are secured to the cooling jacket (84) by bolts (1 16). As shown in Fig. 1, the spacers (1 14) 
are secured to the outer housing (30) by a plurality of bolts (117). The outer housing (30), 
spacers (1 14), and cooling jacket (84) are each provided with apertures in alignmrat which 
define three separate fluid inlets (1 18) and three separate fluid outlets (120). Both the fluid 
inlets (118) and fluid outlets (120) are in fluid communication with the cooling chamber (94). 
The bearings (86) and (88), and seals (90) and (92), coact to make the cooling chamber (94) a 
sealed system and prevrat loss of a fluid (122) circulating through the cooling chamber (94). 
The fluid outlet (120) is coupled by an exhaust hose (124) to a heat exchanger (126), such as 
those well known in the art. The heat exchange (126) is, in turn, connected by a transfer 
hose (128) to a fluid pump (130), which may be of any suitable type known in the art. The 
fluid pump (130) is coupled by a supply hose (132) to the fluid inlet (118). 



As shown in Fig. 1, the gear (62) is provided with a spacer (134) to align the gear 
(62) with a drive gear (136). The drive gear (136) is coupled by a drive shaft (138) to a 
standard direct currrat motor (140). In the preferred embodimrat, the drive gear (136) and 
drive shaft (138) are constructed of stainless steel, and the drive gear (136) is provided with 
more teeth than the gear (62) of the turbine assembly (56), therd>y providingfor a faster 
rotation of the turbine assembly (56) than the drive shaft (138). As shown in Fig. 1 , the 
motor (140) is also connected to the battery (52). 

As shown in Fig. 1, the turbine assembly (56) is coupled to a fuel assembly (142). 
The fuel assembly (142) includes a fuel housing (144) defining a fiiel passageway (146) and a 
fuel chamber (148). The fuel chamber (148) is provided with an outlet (150). As shown in 
Fig. 1, the quill (60) extrads through the outlet (150) and a seal (152) is provided around the 
quill (60) to prevrat fluid esc^ing from the fuel diamber (148) through the outlet (150). 

A fuel injector (154) is coupled to the fuel passageway (146). (Fig. 3). The fuel 
injector (154) is coupled by a fuel line (156) to a fuel tank (158). A fuel pressure regulator 
(162) is provided in communication with the fuel passageway (146). 

To operate the combustion heater (10) of the present invmtion, the motor (140) is 
actuated to drive the drive gear (136) which, in turn, drives the gear (62) of the turbine 
assembly (56). As the turbine assembly (56) rotates, the fins (82) draw air from the 
induction chamber (12) through the flow chamber (32) and drive the air out of the combustion 
chambn (80) and through the di^ser plate (44). The fuel injector (56) is thereafter actuated 
to meter fuel (160) such as gasoline from the fiid tank (158) into the fuel passageway (146). 
Prefi^rably, the fuel pressure regulator (162) is said to provide a predetermined fiid pressure 
within ttie fiid passageway (146). As the fiid passageway (146) fills, fuel (160) moves 



through the inlet (66) of the fluid passageway (64) of the quill (60). The fuel (160) thereafter 
passes through the outlet (68) of the quill (60) through the nozzle (70) and into the heating 
chamber (72). The fuel (160) moves through the heating chamber (72) and exits the heating 
chamber (72) through the aperture (78). Due to the size of the ^rtures (78) and the high 
speed of the turbine assembly (56), the fuel (160) is divided into very fine particles as it exits 
the aperture (78). As the fuel exits the aperture (78), the walls of the aperture (78) actually 
shear the exiting fuel (160) into extremely fine particles. As the fuel (160) exists the aperture 
(78), the spinning fins (82) force oxygra betwera the particles of fuel (160) and begin mixing 
the fiid/oxygra mixture to substantially surround each particle of fuel (160) with an adequate 
supply of oxygen for combustion. As the fuel and oxygra mixture is pushed toward the 
diffuser plate (44) by the fins (82), the mixture becomes more homogenous. 

Once the combustion chamber (80) is filled with a fiiel/oxygra mixture, the spark plug 
(50) is actuated to generate a spark within the combustion chamber (80). Once the spark 
ignites the fiiel/oxygra mixture, the resulting flame exits from the combustion chamber (80) 
through the diffuser plate (44). The diffuser plate (44) is provided with a plurality of 
^rtures. A sufficirat number of ^)ertures is provided in the diffuser plate (44) to allow the 
combusting fiiel/oxygm mixture to escape the combustion chamber (80), but few enough to 
graerate a back pressure within the combustion diamber (80). The diffuser plate (44) 
provides back pressure for smooth ignition. As the fiiel/oxygen mixture combusts within the 
combustion chamber (80), heat is generated whidi passes through the heat exchanger (58) and 
heats fuel (160) circulating within the heating chamber (72). In the preferred embodimrat, 
the exterior wall (76) of the heat exchanger (58) is thick enough to allow for sufficimt heat 
transmission into the heat exchanger (58) to prdieat the fuel (160) in excess of 500 degrees 



Celsius and, more preferably to a temp^ature of 600 degrees Celsius, or more, before the 
fuel (160) exits the heat exchanger (58)* Once combustion has begun, the damper (24) may 
be manipulated to increase or decrease the flow of air through the combustion heater (10). 
Additionally, the speed of the turbine assembly (56) can be adjusted to optimize the resulting 
flame exiting through the diffuse plate (44). In the prefmed embodiment, a flame (166) 
exits the diffiiser plate (44) and continues for only a short distance, and produces an efficirat 
blue flame. Due to the preheating of the fuel, the shearing of the fuel upon exiting the 
heating chamber (72), the thorough mixing of the fiiel/oxygra fixture and the backpressure 
combustion, the emerging flame (166) is a highly efficirat, clean burning flame, which can 
be easily attrauated. 

Occasionally, once the supply of fuel (160) to the heating chamber (72) is 
discontinued, a small amount of fuel (160) bums within the heating chamber (72) without a 
sufficimt amount of oxygen to bum the fuel (160) completely. Accordingly, often specks of 
carbon and other waste (168) forms within the heating chamber (72). Accordingly, the 
plurality of decoking balls (106) is used to rid the heating chamber (72) of such waste (168). 
When the combustion heater (10) is restarted, the turbine assembly (56) tums, thereby 
circulating the decoking balls (106) within the heating chamber (72) and disbursing the waste 
(166) into smaller and smaller particles. Evmtually, the rolling of the decoking bdHs (106) 
over the waste (168) grinds the waste (168) into particles small mough to pass through the 
^)ertures (78), provided in the exterior wall (76) of the heat exchanger (58). In this manner, 
the combustion heater (10) is self cleaning and moves its own waste (168) into the combustion 
chamber (80) where the waste (168) is bumed and used to generate heat energy. 



Although the inv^tion has been described with respect to a preferred embodimrat 
thereof, it to be also understood that it is not to be so limited, since changes and modifications 
can be made th^in which are within the fiill intended scope of this invration as defined by 
the Bppended claims. For example, it should be noted that the combustion heater (10) may be 
constructed of any suitable size and may be used with any suitable fuel, and may be used with 
fuels which would otherwise be solid at room temp^ature, of which may be made sufficiratly 
malleable by preheating or otherwise, and provided through the fiuid passageway (64) to the 
heating chamber (72) and used to gmerate heat in the combustion chamber (80). It is 
additionally anticipated that the heat exchanger (58) may be of any suitable configuration and 
material construction, and that the heat exchanger (58) may be provided with any suitable 
propulsive means or tiiat the propellers may be secured instead to the outer housing (30) or 
burner cone (38) and rotated in a direction opposite to the rotation of the heat exchanger (58), 
and may be positioned between the diffiiser plate (44) and apertures (78) to more thoroughly 
shear and mix the fuel entering the combustion chamber (80). 



